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Abstract.  The responses of reinforced concrete slabs subject to an impact loading near the ultimate 
load range are explored. The analysis is carried out on a simply supported rectangular reinforced 
concrete slab using a nonlinear explicit dynamic procedure and considering three material models: 
Drucker-Prager, modified Drucker-Prager, and concrete damaged plasticity, available in the 
commercial finite element software, ABAQUS/Explicit. For comparison purposes, the impact 
forcetime response, steel reinforcement failure, and concrete perforation pattern are verified against 
the existing experimental results. Also, the effectiveness of mesh density and damage wave 
propagation are studied independently. It is shown that the presently adopted finite element 
procedure is able to simulate and predict fairly accurate the behavior of reinforced concrete slab 
under impact load. More detailed investigations are however demanded for the justification of effects 
coming from an imperfect projectile orientation as well as the load and structural surface conditions, 
including the impulsive contacted state, which are inevitable in an actual impact environment.  
  





1. Introduction  
  
Structural response and resistance of reinforced concrete structures under the influence of a harsh 
dynamic environment, especially the impact load, are gaining research attention in recent years due 
to their paramount importance. Examples of events in the presence of such loading are vehicle 
crashes onto the bridge parapet wall, ice and ship collisions with the marine and offshore structures 
as well as shock and blasting impacts on structures in close proximity, just to name a few. These 
loadings can be considerably severe since impact loads, which naturally occur in a split of second, 
exert damaging magnitude many times that of their static equivalence of the same mass.  
